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CLAIMS 

jf. A method for lin\-level flow control, comprising: 

establishing a plurality of logical links over a 
physical link between\ a transmitting entity and a 
receiving entity in a networks- 
assigning to the logyical links respective maximum 
limits of transmission credits, the credits corresponding 
to space available to tAe links in a dynamically 
allocable portion of a receive buffer at the receiving 
entity, such that a sum of the maximum limits for all of 
the logical links corresponds to an amount of space 
substantially larger than a total volume of' the space in 
the dynamically allocable portioA of the receive buffer; 

responsive to traffic from Yhe transmitting * entity 
to the receiving entity on a given one of the logical 
links, allocating one or more of th)e credits to the given 
logical link when it is determined\ that a total of the 
credits allocated to the given logic^L link is. no greater 
than the respective maximum limit, aVid that a total of 
the credits allocated to all of \he logical links 
together corresponds to an allocated Volume that is no 
greater than the total volume of tne space in the 
dynamically allocable portion of the receive buffer; and 

controlling transmission of data oiver the . given 
logical link responsive to^the allocated credits 

A method according \to claim 1, and 



allocating to the logi 
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respective link, whereil 
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ata received over the 
e dynamically allocable 
comprises the portion of 
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fter allocation of the statiG 



the buffer remaii 
portions . 

3. A method according to claim 2, wherein allocating 
the static portions comprises, when it is determined that 
a total of the cnedits allocated to the given logical 
link is greater tnWn the respective maximum limit, or 
that a total of th\e credits allocated to all of the 
logical links together corresponds to an allocated volume 
that is greater than tne total volume of the space in the 
dynamically allocable \portion of the . receive buffer, 
allocating the creditfe to the given logical link 
corresponding to the space available in the respective 
static portion of the receive buffer. 

4. A method according tfe claim 3, wherein controlling 
the transmission of Vata comprises withholding 
transmission if the credits\ allocated are not suf f icient 
to cover an amount of the datta that is to be transmitted. 

5. A method according to claim 3, and comprising: 
receiving the data in th\ receive buffer responsive 

to the allocated credits; 

passing the data from the Vreceive buffer for onward 
transmission through the network^ and 

redistributing the allocated credits, after 
releasing the data, among the\ logical links having 
receive queues in the receive buffer that use both the 
static and dynamically allocable portions of the buffer, 

6. A method according to claim 1,\ wherein controlling 
the transmission of data comprises withholding- 
transmission if the credits allocated\ are not sufficient 
to cover an amount of the data that is \o be transmitted. 
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A method ac cor Ming to claim 1, and comprising: 
receiving the cmta in the receive buffer responsive 
to the allocated credits; 

passing the data from the receive buffer for onward 
transmission through the\ network; and 

releasing the allocated credits for use in 
subsequent transmission ofV data 

8. A method according to oclaim 7, wherein releasing the 
allocated credits comprises\ redistributing the released 
credits among the plurality on logical links. 

9. A method according \o claim 8, wherein 
redistributing the release^ credits comprises 
distributing the released credit A in a round robin among 
at least some of the logical links 

10. A method according to claim "V wherein allocating 

the one or more of the credits comprises allocating the 

credits from a pool of credits available to the logical 

links, and wherein releasing the cU-located credits 

comprises returning the credits to the po\l . 

\ 

11. A method according tp claim 1, wherein the network 
comprises a switching wherein establishing 
the plurality of logical 1 
virtual lanes in the swit 

12. A method according 
switching fabric operates : 
InfiniBand specification . 
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13. A method according to cMim. 1, wherein controlling 
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14. A method according to claim 13, wherein controlling 
the transmission of the data packets comprises sending a 
flow control packet from the receiving entity to the 
transmitting entity, informing the transmitting entity of 
the allocated credits. 

Network communication ^apparatus, comprising: 
a transmitter, adapted \to transmit data; and 
a receiver, coupled to the transmitter by a physical 
link in the network and adapted to receive the data from 
the transmitter over a plurality of logical links 
established by the transmitted and the receiver over the 
physical link therebetween, 

the receiver comprising \ a receive buffer with 
respect to which respective maximum ■ limits of 
transmission credits are assigned to the logical links, 
the credits corresponding to spac^ available to the links 
in a dynamically allocable portioA of the receive buffer, 
such that a sum of the maximum uimits for all of the 
logical links corresponds to kn amount of space 
substantially larger than a total volume of the space in 
the dynamically allocable portion of \ the receive buffer, 

the receiver being adapted, responsive to traffic 
from the transmitting entity to the receiving entity on a 
given one of the logical links, to allocate one or more 
of the credits to the given logical link when the 
receiver determines that a total of the\ credits allocated 
to the given logical link is no greater than the 
respective maximum limit, and that a totAl of the credits 
allocated to all of the logical \links together 
corresponds to an allocated volume that\ is no greater 
than the total volume of the space in t\he dynamically 
allocable portion of the receive buffer, and 
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the transmitter \ being adapted . to control 
transmission of the datk over the given logical link 
responsive to the allocated credits. 

16. Apparatus according to claim 15, wherein respective 
static portions oif the receive buffer are allocated to 
the logical links pp^&s to _hold, in each of the static 
portions, only thle V^fca .deceived over the respective 
link, wherein the VdyryWically allocable portion of the 
receive buffer comprise^ the portion of the buffer 
remaining after allocation\pf the static portions 

17. Apparatus acdbrding t?o claim 16, wherein the 
receiver is adapted Vo allocate the credits to the given 
logical link corresponding to the space available in the 
respective static portion of the receive buffer when the 
receiver determines tha\ a total of the credits allocated 
to the given logical lir^k is greater than the respective 
maximum limit, or that a\ total of the credits allocated 
to all of the logical links together corresponds to an 
allocated volume that is greater than the total volume of 
the space in the dynamically ' allocable portion of the 
receive buffer. 

18. Apparatus according to \ claim 15, wherein the 
transmitter is adapted to withhold transmission of the 
data if the credits allocated ar^ not sufficient to cover 
an amount of the data that is to transmitted. 

19. Apparatus according to cl^Lm 15, wherein the 
receiver is adapted to receive the\ data in the receive 
buffer responsive to the allocated fcredits, to pass the 
data from the receive buffer for Vmward transmission 
through the network, and to release tWe allocated credits 
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after passing the 
transmission of data. 



dat< 



for use .in subsequent 



20. Apparatus according t<\ claim 19, wherein the 
receiver is adapted to redistribute the released credits 
among the plurality of logical links. 

21. Apparatus according to qlaim 19, wherein the 
receiver is adapted to maintain a pool of credits 
available to the links, from wtmch it allocates the 
credits to the logical links, and t\ return the released 
credits to the pool 

22. Apparatus according\to claim 15, wherein the network 
comprises a switching fabric, and wherein the logical 
links comprise virtual laq^s )(Ln the switching fabric. 

23. Apparatus according 
switching ' fabric opera 
InfiniBand specification . 

24. Apparatus according to claim 1 
comprise data packets 

25. Apparatus according to claim \4, wherein the 
receiver is adapted to send flow control packets to the 
transmitter, informing the transmitter o\ the allocated 
credits . 
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